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Specification 

1 . Invention Title : 
CATALYTIC STRUCTURE 

2 . Claims 

[Claim 1] A catalytic structure having a honeycomb 
structure, characterized in that the outer wall thickness 
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of the structure is 2 mm or more when the pitch between the 
honeycomb structure walls of the structural body is 7 mm, 
the outer wall thickness of the structure is (2 X 21/n)mm 
or more (note: n is the number of walls in the honeycomb 
structure) when the pitch between honeycomb structure walls 
of the structural body is not 7 mm, the wall thickness of 
the outer wall corners is 1.1 times or more of the outer 
wall thickness and the cross sectional areas combining the 
outer walls of the inner wall part of the honeycomb 
structure and the outer wall corners are shaped to be 
gradually enlarged toward the outer walls and the outer 
wall corners . 

3 . Detailed Explanation of the Invention 

[Industrial Applicability] 

This invention is related with the improvement of the 
catalytic structure having a honeycomb structure which is a 
honeycomb structure (including a lattice shaped structure) 
used for eliminating Nitrogen Oxide discharged from heat 
power plants and other factories . 

[Conventional Art] 

Recently, under the environmental restriction control, 
the dry system smoke exhaust denitration apparatus which 
eliminates Nitrogen Oxide included in exhaust gas 
discharged from various combustion apparatuses by catalytic 
reduction while ammonia exists, comes to be largely used 
since it has more advantages than the wet type denitration 
apparatus has. Especially, the denitration apparatus using 
a catalyst for eliminating Nitrogen Oxide comprising a 
honeycomb structure has many advantages such as having a 
simple structure, causing less pressure loss and having 
less clogging of catalyst by dust contained in exhaust gas. 

However, a catalyst used for denitration needs to have 
enough strength to withstand the exhaust gas pressure, air 
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column vibration and the like in order to be loaded in a 
reactor vessel to eliminate Nitrogen Oxide contained in the 
exhaust gas. 

Generally, the efficiency of the honeycomb structured 
denitration catalytic structure tends to become poor when 
it is strengthened and the efficiency of the denitration 
catalytic structure tends to become greater when the gas 
contacting area becomes larger. For greater efficiency, 
the inner wall thickness of the honeycomb structure should 
rather be as thin as possible, but a certain level of the 
wall thickness is required for the strength of the 
catalytic structure, which makes difficult for developing a 
highly efficient catalyst. 
[Problems to be Solved by the Invention] 

The purpose of the invention is to provide a catalytic 
structure of high efficiency and strength which reasonably 
fulfills the contradicting requirements of improving 
efficiency and strength at the same time which the 
conventional honeycomb structure essentially faces . 

[Means to Solve the Problems] 

In this invention, in terms of the strength of the 
honeycomb structured catalytic structure, the structure is 
to be supported by the outer structure (including the outer 
walls, outer wall corners and the parts combining the inner 
walls, the outer walls and outer wall corners) while the 
catalyst function is to be supported by the inner walls. 

That is, in this invention, the catalytic structure having 
a honeycomb structure is provided, wherein the outer wall 
thickness of the catalytic structure is 2 mm or more when 
the pitch between walls of honeycomb structure walls of the 
structural body is 7 mm, the outer wall thickness of the 
structure is (2 X 21/n)mm or more (note: n is the number of 
walls in the honeycomb structure) when the pitch between 
honeycomb structure walls of the structural body is not 7 
mm, the wall thickness of the outer wall corners is 1.1 
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times or more of the outer wall thickness and the cross 
sectional areas combining the outer walls of the inner wall 
part of the honeycomb structure and the outer wall corners 
are shaped to be gradually enlarged toward the outer walls 
and the outer wall corners . 

[Operation of the Invention] 

The whole strength of the catalyst is improved by 
thickening the outer walls and the outer wall corners of 
the catalytic structure or by enlarging the cross sectional 
areas of combining the outer walls of the inner wall part 
of the honeycomb structure and the outer wall corners so 
that the outermost periphery of the catalyst can be a 
supportive member . 

The invention is explained in the following Figures. 

In Fig. 1, the cross sectional view of lattice shaped 
catalytic structure as a typical example of honeycomb 
structured catalytic structure. In this catalytic 
structure, the outer wall thickness (referred as T) is the 
same as the thickness of the outer wall corner 2 (referred 
as Te) and about 1 . 3 times as thick as that of the inner 
wall 3 (referred as t) , which is difficult to obtain the 
necessary strength unless the strength of the catalytic 
material is increased. The numeral 4 means the pitch 
between the inner walls 3 and 1 (referred as P) and the 
numeral 5 means the pitch between the inner walls 3 (also 
referred as P . ) 

However, as shown in Fig. 4, it is found that the 
catalytic activity is lowered when the strength of the 
catalytic material is increased. The pores essentially 
held by the catalytic material are necessarily decreased so 
that the structure holding the same catalytic material can 
be strengthened, which can be naturally presumed from the 
general characteristics of the catalyst having the activity 
lowered when the pores are decreased. 

Base on the above, the inventors of this invention 
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conducted the various tests in order to improve the 
strength of the catalytic structure , not the strength of 
the catalytic material and found the following method is 
effective and possibly adopted for the manufacture. 
(1) As for the size of the catalytic structure, due to the 
limitation in terms of the manufacture, the largest cross 
sectional area is 200 mm 2 and the length is 1200 mm or less 
Normally, the catalytic structure of the cross sectional 
area 150 mm 2 and the length 1000 mm or less is used. The 
inventors conducted the tests to specify the relation 
between the outer wall thickness and the strength of the 
catalytic structure in case of the catalytic structure of 
the space (pitch) between walls as 7 mm and the number of 
walls as 21. The following results were obtained as shown 
in Fig. 5. In Fig. 5, the black dots are data of the outer 
walls and the while dots are data of the outer wall corners 

In the relation between the outer wall thickness and the 
strength of the catalytic structure, as shown in Fig. 5, 
the strength is increased as the outer walls become thicker 
however , the increasing ratio of the strength is lessened 
when the outer wall thickness is 2 mm or more. Furthermore, 
the thickness of the outer wall corners have to be 
increased by 10% of the outer wall thickness so that the 
strength of the outer wall corners can be the same as the 
strength of the outer walls . 

The above is the testing result of the catalytic structure 
of the pitch as 7 mm and the number of walls as 21. In 
other cases than the catalytic structure of the pitch as 7 
mm, the increasing ratio of the strength is lessened when 
the outer wall thickness is 2 X 21/n mm or more (note: n is 
the number of walls in the honeycomb structure.) Same as 
above case, the thickness of the outer wall corners have to 
be increased by 10% of the outer wall thickness so that the 
strength of the outer wall corners can be the same as the 
strength of the outer walls . 

However, as the outer walls and outer wall corners become 
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thickened, the porosity of the catalytic structure is 
decreased and naturally there is the maximum limit of the 
thickness of these parts. 

Therefore, generally, in the catalytic structure of the 
pitch 7 mm, the outer wall thickness should preferably be 2 
mm (or slightly thicker than that) , and in other catalytic 
structure of the pitch not being 7 mm, the outer wall 
thickness should preferably be (2 X 21/n) mm (or slightly 
thicker than that.) In addition to that, the thickness of 
the outer wall corners should preferably be 1.1 times (or 
slightly more than that) as that of the outer walls. 
(2) Since this invention is meant to keep the strength of 
the catalyst structure in the periphery, the test of 
specifying the shape of part combining the outer walls, 
outer wall corners and the inner walls. As the result, as 
shown in the inscribing circle shape of Fig. 2 and in the 
shape having corners of Fig. 3, the structure should 
preferably be shaped as the thickness of the adhesion part 
which combines the outer wall of the inner wall part of the 
honeycomb structure and the outer wall corners is shaped to 
be gradually enlarged toward the outer walls and the outer 
wall corners. In Figs. 2 and 3, the same numerals of Fig. 
1 refer to the same things as those in Fig. 1 and the 
numeral 6 refers to the corner length (a) . Furthermore, the 
two-dot chain lines are hypothetical lines . 

In the shape having corners, as shown in Fig. 6, the shape 
of isosceles triangle with a 45-degree is the most 
effective if the corner part areas are equally the same 
size and as shown in Fig. 7, the corner length (a) should 
preferably be the same as the outer wall thickness or more. 

[Invention Effect] 

By providing the necessary strength to the catalytic 
structure at the only periphery parts, the catalytic 
material itself is not required too much strength, so that 
the manufacture of the highly active catalyst can be 
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possible. Furthermore, due to the same reason, the inner 
wall part of the catalyst can be thinned and the catalyst 
can be activated due to the increase of contacting area of 
the catalyst . 

4 . Brief Explanation of Drawings 

Fig. 1 shows the cross sectional view of the lattice 
shaped catalytic structure explaining the honeycomb 
structured catalytic structure in this invention and also 
in the conventional example. Figs. 2 and 3 show the cross 
sectional views of the periphery structure of the lattice 
shaped catalytic structure explaining the embodiment of the 
catalytic structure in the invention. Fig. 4 shows the 
graphic chart of the relation between the strength of the 
catalytic material and the catalytic activity. Fig. 5 
shows the graphic chart of the relation between the 
thickness of the outer walls and that of the corners of the 
catalytic structure. Fig. 6 shows the graphic chart of the 
relation between the degree of outer wall corners and the 
strength of the catalytic structure. Fig. 7 shows the 
graphic chart of the relation between the corner length of 
the outer walls and the strength of the catalytic structure. 

Co -representative : Akira UCHIDA 
Co-representative : Ryoichi HAGIWARA 
Co-representative: Atsuo ANZAI 
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